As slight
The serum GPT level had a linear positive correlation with the obesity index (p<0.01), whereas association of the obesity index and serum GOT level was not clear (p>0.1).
The condition in which the serum GPT level exceeds the serum GOT level (GOT/GPT < 1) and both of them are less than 100 units, was found to be largely due to overweight or obesity. The condi tion in which the serum GOT level exceeds the serum GPT level and the former is moderately elevated in the range of 30 to 100 units, was strongly associated with heavy drinking. We conclude that effective guidelines, based on slight changes in serum transaminase levels, can be provided to obese individuals or drinkers in order to prevent advanced liver cell injuries. The items of the health examination were as follows : height and weight, blood pressure (systolic, diastolic), urine findings (protein, glucose, occult blood), blood findings (GOT, GPT, alkaline phosphatase (ALP), gamma-glutamyl transferase (GGT) ; zinc sulfate turbidity test (ZTT) ; total cholesterol (TC), triglyceride (TG), high-density lipoprotein cholesterol (HDL-C), uric acid (UA)), ocular fundus findings, chest X-ray, and electrocardiography. Furthermore, the drinking history and smoking history were ascertained in each subject by using a questionnaire. Concerning the drinking history, for each subject the drinking frequency, kinds of beverages usually drunk and their amount consumed per day were determined.
The subjects were then classified into the following 4 groups by drinking frequency:
Occasional drinkers (drinkers who drank a few times a month) (c) Frequent drinkers (drinkers who drank more than two times a week but did not drink everyday)
In this paper, the frequent drinkers and daily drinkers are inclusively defined as 'habitual drinkers'. Moreover, among the daily drinkers, those who took more than 360 ml of sake per day are defined as 'heavy drinkers', after all the beer and whisky consumed had also been adjusted to Japanese sake in term, The smoking history was also determined in each subject based on the number of cigarettes smoked per day as filled in by the subject himself on the ouestionnaire card.
As other important items of information, the past histories, present neaitn status and presently administered drugs were all ascertained in each of the subjects.
And then, from all the subjects, we selected a comparatively healthy popula tion by excluding those subjects who were under treatment for any kind of hepatic disease, heart disease, hypertension, diabetes mellitus and hyperlipidemia at the time of health examination.
This population consisted of 617 males. The obesity index was calculated according to the following formula : A scattergram for GOT and GPT in the selected 617 subjects is shown in Fig. 2 . Here, for subjects whose GOT and GPT were both less than 30 units, the area is indicated mainly by hatching, not by plotted points, since the num ber of these subjects was numerous.
The correlation coefficient between GOT and GPT was 0.744 among the 617 comparative healthy subjects and this corre lation was statistically significant (p<0.001). (2 subjects in whom one of the two levels was too great, are omitted from the points.) Table 1 Serum GOT levels, serum GPT levels and values of (GOT level-GPT level) by categories of drinking history and obesity index in 617 comparative healthy subjects both the mean and the median levels of this index in subjects with an obesity index of more than 120 among the three drinking groups except daily drinkers were less than zero, whereas they were over 10 among habitual drinkers with an obesity index of less than 90. The variation of this value with the obesity index was statistically significant (p<0.01) for the whole population. Moreover, by Student's t-test, the mean level of this index was found to be significantly (p<0.01) higher in all the daily drinkers than in all the non-drinkers. In view of the importance of the equilibrium of the GOT and GPT levels in addition to each particular level, we attempted to classify the 617 compara tively healthy subjects based on the combination of the two transaminase levels as shown in Fig. 3 -(i). Group A had the most usual pattern of serum GOT and GPT levels, in which the GOT level was less than 30 units and exceeded
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• Table 2 gives the frequencies of overweight and drinking habit in each of these groups. In Group C and Group D, the proportions of subjects with an Comparisons of the data obtained in the health examinations between these groups are shown in Table 3 . In addition to the mean -± S.D., the median is also indicated in the case of items which did not show a normal distribution. By Student's t-test, the mean levels of the obesity index were significantly greater in Group C and in Group D than in Group A (both, p<0.01). The serum GGT Takeharu  Furukawa   Table 4 Rates for the three conditions of serum transaminase levels by different categories of obesity index and drinking history , and 'rate ratios' of subjects with overweight to subjects whose obesity indices were less than 110 for these three conditions by drinking history Many studies7-9 have referred to the significance of the GOT/GPT ratio in relation to certain kinds of established hepatobiliary disorders. However, from the viewpoint of preventive medicine, it is desirable that the combination of the two transaminase levels can also be evaluated as an indicator for ascertaining the effects of an unhealthy life-style. The results in Table 2 and Table 4 indi cate that in health examinations, the condition in which the serum GPT level exceeds the serum GOT level (GOT/GPT < 1), is largely due to overweight or obesity. That is, this finding would reflect certain histological changes of the liver caused by weight gain. Manes et al.10 reported that among the obese, fatty change was the most prominent histological finding in the liver, and the fat was observed in the form of large droplets mostly in a central and midlobular position. Yoshitsugu et al.11 stated that in obese patients with fat accumulation in from 1/3 to 2/3 of the liver lobules in biopsy specimens, 6 of 9 subjects had abnormal serum GPT activities and 8 of 9 subjects had an elevation of serum transaminase activity with a greater rise in GPT than in GOT. Fatty liver may thus lead to a serum condition in which the GPT level is greater than the GOT level. Some studies12,13 have also indicated that liver function was im proved by body weight reduction among obese subjects.
It can be concluded that it is most relevant in health examinations to encourage a reduction in body weight among obese subjects with such a pattern of transaminase levels. It is interesting that high 'rate ratios' of obese subjects were calculated even for Group C in which both transaminase levels were less than 30 units. This sug gests that the two transaminase levels should not be evaluated only according to such normal ranges.
The effects of drinking on the serum GOT level and serum GPT level have also been examined in many previous studies. Nakamura et al.14 showed in their paper that alcoholic hepatitis was characterized by a dominance of the GOT level over the GPT level. Myrhed et al.15 reported in their study using 70 moderately alcohol-discordant male twin pairs as subjects. that significantly higher enzyme levels were demonstrated for GOT among the high alcohol consumers than their low consuming co-twins, whereas no differences were found as regards GPT. In the present study, although it seemed that a drinking habit as is commonly observed in health examinations did not strongly affect each level of the two transaminases, it was found that the value of (GOT level-GPT level) was partly correlated with the degree of drinking. Moreover, high proportions of habitual or heavy drinkers could be recognized in Group B (especially in Group B-1 where the value of (GOT level-GPT level) exceeded 10 units Table 3 confirmed that comparisons between the GOT levels and GPT levels in a subiect are very important in health examinations.
Since this study was a cross-sectional study, the causal relationship between overweight or drinking and the condition of the serum transaminase levels was, of course, not definite. Certain confounding factors that could influence the results of the study will now be considered. Among them, infection by hepatitis virus should never be neglected. However, we are not aware of any evidence that incidence of any kind of viral hepatitis are strongly associated with the obesity index or alcohol drinking.
Moreover, judging from some reports1a,10 concerning the prevalence of asymptomatic carriers of Hbs-antigen in healthy populations in Japan, the percentage of subjects with Hbs-antigen among the 617 comparatively healthy subjects can be regarded as very low. It should also be remembered that patients with liver cirrhosis which is not accompanied by a remarkable elevation of the transaminase levels,20 could exist even among the selected 617 subjects. However, such patients, if any, would be very few. Overweight and habitual drinking are among the most common phenomena noted in health examinations.
It was revealed in the present study that effective guidelines, based on slight changes in serum transaminase levels, can be pro vided to obese individuals or drinkers.
Such health education can lead not only to the prevention of advanced liver cell injuries but also to total improvement of the physical condition of individuals.
